
CLAIMS 

What is claimed is: 

1, A method for performing high aspect ratio gap fill during planar 
5 lightwave circuit top clad deposition, the method comprising the steps of: 

a) forming a plurality of waveguide cores on a substrate, the waveguide 
cores having a plurality of gaps there between; and 

b) forming a cladding layer over the waveguide cores and the substrate 
using an HDP (high-density plasma) deposition process, the cladding layer 

10 having a lower refi-active index than the waveguide cores. 

2. The method of claim 1 further including the step of performing an 
anneal process after the HDP deposition process. 

15 3. The method of claim 1 wherein the gaps between the waveguide cores 

are smaller than 2 microns. 

4. The method of claim 3 wherein the aspect ratio of the gaps between 
the waveguide cores is greater than 3. 

20 

5. The method of claim 1 wherein the HDP deposition process deposits 
high purity USG (vmdoped siUca glass) to provide a xmiform refi-active index for 
the cladding layer. 
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6Then.«thodofclaimlfurtherincludingthestepoffonningan 
.ve.yin«lay.ov.tKecladdin.layerusin.aPECVD(p^^^^^ 
chemical vapor depwition) procMS. 

7. ^emethcdofc.ain,6whe«in*aovert,ing.aj«r,,adop«i»U» 

glass layer. 

S Th, n.e*.d of Cai™ 7 wherein *e doped eiU«. ..a« i- BPSG <Boro„ 
Phoaphorou,.Uica,WorGeBPSG(Oen„.ni..Boro„Pho»ph„n,»...U.. ^^^^^1 

9 Theme*odofcWmlwh,reintheHDPde,o»tionprcce»4,p«^ -^.^ 
dopan«Gen».niu».,Bo«.».a„dPho,phor,ua.i«an,cc™binati.nor 

individually. 

10. A.eU,odofn..Wi„ganoptica.»av.guideforap.«»rheh.w.ve 

circuit, the method comprising the step, of: 

„) fi^ingabottomdaddinsonasilicnsubrtrate; 
b, f.n.lng.wa,.guideeore,.yeronthebot«».=ladding..he 
,0 «a.eguideeora,a,erha.„gahigher.o..etivei„d...han*..o— . 

^> fermingap.uraUtyofwaveg»idecor«.^*e«.v.gu.d..oreU,.r. 

*e«aveg„idecore.havingapWit,.fgap.ther.het«e.„.and 

d,f.™ing...poiadding..er.he«aveg^oe^u«ng.aHDP(h«h 

density P..«.a,deposi««.procea,t,f.rma»opti.a.«av.g«id..r.pla..r 
25 lightwave circuit. 
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11. The method of claim 10 fiirther including the step of performing an 
anneal process after the HDP deposition process. 

12. The method of claim 10 wherein the gape between the waveguide 
5 cores are smaller than 2 microns. 

13. The method of claim 12 wherein the aspect ratio of the gaps 
between the waveguide cores is greater than 3. 



10 14. The method of claim 10 wherein the HDP deposition process 

deposits high purity USG (widoped silica glass) to provide a unifonn refractive 
index for the cladding layer. 

15. The method of claim 10 further including the step of forming an 
15 overlying layer over the cladding layer using a PECVD (plasma enhanced 

chemical vapor deposition) process. 

16. The method of claim 15 wherein the overlying layer is a doped silica 
glass layer. 

20 

17. The method of claim 16 wherein the doped siUca glass layer is BPSG 
(Boron Phosphorous silUca glass) or GeBPSG (Germanium Boron Phosphorous 
eilUca glass). 

25 18. The method of claim 10 wherein the HDP deposition process 

__^>pssitS dopants Germanium. Boron, and Phosphorous, in any combination or 

, individually. 

^ 18 June 4. 2001 

oQl CA Lightwave A105 

0 



19. A method of making an AWG (arrayed waveguide grating) planar 
lightwave circxiit, the method comprising the steps of: 

a) forming a bottom cladding on a substrate; 
5 b) forming a waveguide core layer on the bottom cladding, the 

waveguide core layer having a higher refractive index than the bottom cladding; 

c) forming a plurality of waveguide cores from the waveguide core layer, 
the waveguide cores having a pluraHty of gaps there between; 

e) forming a HDP (high-density plasma) layer over the waveguide cores 
10 using an HDP deposition process to form an optical waveguide of an AWG 

planar Ughtwave circuit; and 

f) performing an anneal process after the HDP deposition process. 

.y 20. The method of claim 19 wherein the gaps between the waveguide 

:a-.«s 

a 15 cores are smaller than 2 microns. 

21. The method of claim 19 wherein the aspect ratio of the gaps 
[1 between the waveguide cores is greater than 3. 

20 22. The method of claim 19 further including the step of forming a 

PECVD (plasma enhanced chemical vapor deposition) layer of BPSG (Boron 
Phosphorovis silica glass) or GeBPSG (G^rmaniiun Boron Phosphorous sihca 
glass) over the HDP layer using a PECVD process. 
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